Background: Support for smoke-free policies increases over time and particularly after implementation of the policy. In this study we examined whether the comprehensiveness of such policies moderates the effect on support among smokers. Methods: We analysed two waves (pre-and post-smoke-free legislation) of the International Tobacco Control (ITC) surveys in France, Germany, and the Netherlands, and two pre-legislation waves of the ITC surveys in UK as control. Of 6,903 baseline smokers, 4,945 (71.6%) could be followed up and were included in the analyses. Generalised Estimating Equations (GEE) were used to compare changes in support from pre-to post-legislation to the secular trend in the control country. Multiple logistic regression models were employed to identify predictors of individual change in support. Findings: In France, the comprehensive smoking ban was associated with sharp increases in support for a total smoking ban in drinking establishments and restaurants that were above secular trends. In Germany and the Netherlands, where smoke-free policies and compliance are especially deficient in drinking establishments, only support for a total smoking ban in restaurants increased above the secular trend. Notable prospective predictors of becoming supportive of smoking bans in these countries were higher awareness of cigarette smoke being dangerous to others and weekly visiting of restaurants. Conclusions: Our findings suggest that smoke-free policies have the potential to improve support once the policy is in place. This effect seems to be most pronounced with comprehensive smoking bans, which thus might be the most valid option for policy-makers despite their potential for creating controversy and resistance in the beginning.
Introduction

D
espite tobacco smoke pollution (TSP) being a confirmed risk factor for several severe chronic diseases and acute symptoms, 1, 2 and a large body of evidence supporting the effectiveness of smoke-free policies in protecting non-smokers from TSP, 3 the implementation of smoking bans in the hospitality sector has been the subject of substantial public controversy in various countries in the past few years.
Public attitudes towards smoke-free policies are considered to be a key variable in the process of their adoption and with regards to compliance with the regulations. 4 Before the enactment of smokefree policies, supportive public attitudes are helpful in the process of passing the legislation. After implementation, increasing support might reflect changes in smoking-related norms. It is assumed that policies banning smoking reduce the visibility and perceived social acceptability of smoking, [5] [6] [7] and that once people experience them, public support increases. 8 Most importantly, smokers being supportive of smoke-free policies are more likely to comply with the regulations. 9 Previous cross-sectional and longitudinal studies have shown that among non-smokers and smokers, support for smoking bans generally follows a rising trend, 4, 8, 10, 11 and increases particularly sharply after implementation of smoke-free policies, even if these are comprehensive and rigid and pre-legislation policy support had been low. [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] Some of these studies also investigated country differences in patterns of change in policy support: these multiple-country studies either employed a quasi-experimental design comparing countries with national smoke-free legislation with countries without such legislation, 7, 15, 16 or used respondents' self-reported information about local public smoking bans. 8 The quasi-experimental studies support a positive causal effect of comprehensive smoke-free legislation on policy support. 7, 15, 16 The findings of a study on the effect of self-reported local smoking restrictions implied a ''dose-response relationship'', with smokers reporting smoking bans at several locations and/or for several years being more likely to support smoking bans than smokers who reported no or only few smoking restrictions. 8 These findings suggest that comprehensiveness of smoke-free policies is a relevant factor, but an alternative explanation could be that people supporting such policies are just more aware of the existence of smoking restrictions. To examine the question of causality, this study explored the impact of smoke-free legislation on policy support among smokers in three European countries with differential comprehensiveness of smoke-free legislation, using longitudinal pre-and post-legislation data from the prospective International Tobacco Control (ITC) Policy Evaluation Europe Surveys. The examined countries were France, Germany, and the Netherlands. While the French bar and restaurant smoking ban is nearly comprehensive, the Netherlands and Germany allow for several exemptions. In France, smoking is allowed in smoking rooms, but the technical requirements for smoking rooms are so strict that they are actually a rarity. In the Netherlands and Germany, at the time of the post-legislation survey, smoking was allowed in smoking rooms in drinking establishments and restaurants. In Germany, smoking was furthermore allowed in designated smoking venues, i.e. drinking establishments of a size less than 75m 2 , which chose to operate as smoking venue. More information about the different legislations can be found elsewhere.
Consequently, the difference in comprehensiveness of the regulations is reflected in the frequency of smoking in hospitality venues. While smoking in bars was almost eliminated post-legislation in France (proportion of smokers who noticed smoking at their last visit: 4%), it was still rather common in the Netherlands (36%) and Germany (50%). For restaurants, the policies were more effective: the proportion of smokers noticing smoking was slightly higher in the Netherlands (5%) than in France (2%), but considerably higher in Germany (29%). 24 These implications are also supported by other studies using different indicators. 9, 25 In addition to examining the impact of smoke-free legislation on policy support among smokers in these three countries, the multicountry approach was combined with a quasi-experimental design, using data from two pre-legislation ITC survey waves from the UK serving as control. As public support for smoking bans tends to increase even when no bans are in place, using a control allowed us to disentangle the contribution of secular trends and of the smokefree legislation to changes in public support in the countries where such legislation was implemented.
Data and methods
Study and sampling design
The prospective ITC Surveys are part of the ITC Project (http:// www.itcproject.org), which is committed to evaluating the psychosocial and behavioural effects of national tobacco control policies. The surveys are based on the same conceptual framework and methods, and use standardised survey questionnaires. 26 The surveys covered probability samples of current smokers aged 18 years and older, with smokers being defined as having smoked at least 100 cigarettes in their lifetime and currently smoking at least monthly. In France, Germany and UK, respondents were recruited and interviewed using random digit dialling (RDD) and computer-assisted telephone interviews (CATI). In the Netherlands, the sample consisted of a small RDD CATI sample and a larger computer-assisted web interview sample (CAWI), which was drawn from a large probability-based internet panel. Whereas the two Dutch samples showed small differences in socio-demographics and smoking behaviour, 27 there were no significant differences with regard to pre-legislation support for a total smoking ban in bars (crude OR CAWI vs. CATI = 1.48, 95% CI = 0.92-2.39) or restaurants (0.77, 0.57-1.05). The samples were thus pooled for the analyses.
For all countries but the UK, respondents were first interviewed before implementation of the national smoke-free legislation and re-interviewed after implementation. As UK was used as control country, data were drawn from two pre-legislation waves. In order to have a pre-legislation observation period as close as possible to the pre-to post-legislation period in the other countries, we used waves 4 and 5 of the ITC UK survey. Because Scotland had implemented smoke-free legislation between these two waves, we excluded respondents from Scotland from all analyses. The timing of the surveys and the different regulations of the smokefree policies are summarised in table 1.
The analyses presented here were based on the longitudinal samples, i.e. respondents who had been surveyed both at baseline and follow-up. Of 6,903 baseline smokers, 4,945 (71.6%) could be followed up (table 1) .
Measures and outcomes
The pre-and post-legislation questionnaires included relevant socio-demographic variables, such as gender, age, and education. Smoking-related questions of particular relevance to the present analyses were the heaviness of smoking index 28 and intention to quit smoking. Awareness of the harm of TSP, a potential confounder, was measured by reported agreement with the statement ''Cigarette smoke is dangerous to non-smokers''. The frequency of bar and restaurant visits was used to assess to what extent respondents would be exposed to the smoking restrictions in hospitality venues.
Support for smoke-free policies was assessed by asking whether ''smoking should be allowed in all indoor areas, in some indoor areas, or not allowed indoors at all'', separately for ''restaurants'' and ''drinking establishments: bars and pubs''. For each of these two venues, those who stated that smoking should not be allowed indoors at all were categorised as supporting a total smoking ban, those who stated that smoking should be allowed in some indoor areas were categorised as supporting a partial smoking ban, and those who stated that smoking should be allowed in all indoor areas were categorised as supporting no smoking restrictions. Both variables were dichotomised for the multivariate analyses in the form of: supporting a total smoking ban versus not supporting a total smoking ban.
Statistical analyses
For the descriptive analyses, percentages for country-specific estimates of support for smoke-free policies were reported. To evaluate changes in support for smoking bans, separate Generalised Estimating Equations (GEE) models 29, 30 were computed for Germany, France, and the Netherlands, with UK as control in each of these models. Separate models were computed with supporting a total smoking ban in drinking establishments, and supporting a total smoking ban in restaurants as dependent variables (binomial distribution, logit link, exchangeable correlation structure). Estimates were adjusted for timeinvariant covariates reported at baseline (country, age, gender, education) as well as for time-varying covariates reported at each survey (wave, frequency of visiting the respective hospitality venue, TSP harm awareness). Country x wave-interaction terms were included to account for the pattern of change in the outcome variables over time and to test for differences from UK as control country.
In order to identify prospective predictors of individual change in policy support (i.e. transition from not supporting a total smoking ban to supporting a total smoking ban) in the countries where smoke-free legislation was implemented, multiple logistic regression models were computed, separately for support for smoking bans in drinking establishments and in restaurants. These models included socio-demographic and smoking-related variables, frequency of visiting hospitality venues and TSP harm awareness as independent covariates measured at baseline, and used pooled data. In additional models, we tested for country differences in prospective predictors of change in policy support by adding by-country-interaction terms for each of the covariates. 31 These models included UK as control country, which was chosen as reference category for all by-country-interactions. That way we could examine for each covariate, whether predictors of change in policy support in the countries that implemented smoke-free legislation between baseline and follow-up were different to the control country UK, which did not have smoke-free legislation at any measurement.
The statistical package SAS 9.2 was used for all analyses.
Results
Pre-and post-legislation levels of support for a total smoking ban
In all four countries examined and at both measurements, a substantially higher proportion of smokers supported a total smoking ban in restaurants than in drinking establishments (table 2) . Nevertheless, for both types of venues support for a total smoking ban increased from baseline to follow-up measurement.
For support for a total smoking ban in drinking establishments, the relative increase was sharpest in France (+183.1%), and ranged from 66.2% to 69.5% in the other three countries. The proportion of smokers supporting no smoking restrictions in drinking establishments decreased in all countries except the Netherlands. For support for a total smoking ban in restaurants, the greatest relative increase was found in the Netherlands (+122.8%), where baseline support had been lowest, and the smallest in UK (+35.7%), where baseline support had been highest. In France and Germany, support increased by 70.0% and 82.7%, respectively.
Changes in support for total smoking bans after implementation of smoke-free legislation
In both the countries with a smoke-free legislation and in the control country, there was a statistically significant increase in support for smoking bans in drinking establishments from baseline to follow-up (table 3) . Only in France, the country x wave-interaction proved to be statistically significant, indicating that smokers in France were more likely to become supporters of a total smoking ban in drinking establishments after implementation of a smoke-free legislation than smokers from UK in a period without such legislation. The increase in support in Germany and the Netherlands was not statistically different from that in the UK, indicating that support did not increase above the secular trend.
For support for smoking bans in restaurants, there also was a significant increase in all countries examined. Additionally, all country x wave-interactions were statistically significant. This implies that in all three countries that implemented smoke-free legislation, support increased to a greater extent than in the control country.
Prospective predictors of change in policy support: supporting total smoking bans after implementation of smoke-free legislation
Of smokers who did not support a total smoking ban in drinking establishments pre-legislation, those being older, less educated, those being less heavy smokers, those having baseline quit intentions, and those with higher TSP harm awareness, were more likely to support a total smoking ban post-legislation (table 4) . Smokers from Germany and the Netherlands were less likely to become supporters of a smoking ban in drinking establishments than smokers from France, with German smokers having the lowest odds.
In comparison, prospective predictors of transition to support for a total smoking ban in restaurants post-legislation were generally similar. Notable differences were that higher age and lower education did not predict support, and that there was a borderline significant (p = 0.054) positive association with visiting restaurants at least weekly. Prospective predictors of change in policy support: country differences
With regards to prospective predictors of becoming a supporter of a total smoking ban in drinking establishments and in restaurants, respectively, several country differences were observed (table 5) . Notable country differences to the UK sample were the significant negative association of heaviness of smoking with supporting a smoking ban in drinking establishments in the Dutch sample and the positive associations of lower education in the Dutch and the German sample. Furthermore, there were interesting significant country differences regarding the associations of frequently visiting hospitality venues with supporting a total smoking ban in restaurants: while weekly restaurant visitors in the UK were less likely to support a smoking ban in restaurants at follow-up compared to non-weekly restaurant visitors, the effect was of opposite direction in the Netherlands and France, where visiting restaurants weekly predicted support for a restaurant smoking ban after the implementation of smoke-free legislation.
Discussion
To our knowledge, this is the first longitudinal multiple-country study to compare patterns of change in policy support among smokers in countries with differential comprehensiveness of national smoke-free legislation. We examined data from the ITC Table 4 Prospective predictors of supporting a total smoking ban at follow-up in countries which implemented smoke-free legislation between baseline and follow-up (restricted to respondents who did not support a total smoking ban at baseline), results of multiple logistic regression models a: Models were adjusted for time-invariant covariates reported at baseline (country, gender, age, education) and time-varying covariates (wave, frequency of visiting the respective venue, TSP harm awareness) and included country x wave-interaction terms. The odds ratios reported for each country estimate the change in odds of supporting a smoking ban between the two waves. The interaction odds ratios are the ratios of these estimates and were used to assess if the change in the respective country with a smoke-free legislation was statistically significantly different from the change in the no-legislation control country (UK). In this table, an interaction OR > 1 indicates that the change was greater in the country where a smoke-free legislation was implemented compared to the control country, an OR < 1 indicates that it was smaller Table 5 Country-specific prospective predictors of supporting a total smoking ban at follow-up (restricted to those who did not support a total smoking ban at baseline), results of multiple logistic regression by-country interaction models Estimates presented are the main effects of the predictor of interest for each country, which were derived by redefining the reference group and rerunning the model for each of the countries where a smoke-free legislation was implemented. To keep the table simple and non-redundant, the main effects of country and all by-country interaction effects were not reported, but significant interaction effects in the basic model (with UK as reference) were marked with a y b: The index ranges from 0 to 6, with higher values indicating higher addiction/heavier smoking c: Five-point scale ranging from strongly disagree (1) to strongly agree (5) yStatistically significant (p < 0.05) interaction effect between the predictor of interest and country, indicating significant country differences to UK Surveys in France, Germany, and the Netherlands. These countries vary substantially with regards to the comprehensiveness of their smoke-free policy in the hospitality sector: While France has the most comprehensive policy, the Netherlands and Germany have partial policies that are especially weak in the case of drinking establishments and also experience problems with enforcement. We found that the comprehensive legislation in France was associated with a marked increase in support for total smoking bans in drinking establishments and in restaurants, which was found to be above the secular trend. In the Netherlands and Germany, we also observed increasing support for total smoking bans, but only for a smoking ban in restaurants was the increase in support above the secular trend. Thus, our findings are in line with previous studies showing a positive impact of smoke-free legislation on smokers' support for smoking bans. [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] In addition, our findings suggest that comprehensive smoking bans have a stronger effect on policy support than partial smoking bans. This might be unexpected given the high level of opposition among smokers and the low support that many countries have experienced in the process of debating and implementing smoke-free policies. But, as others have also suggested, 8 smoke-free legislation seems to have the potential to change attitudes, and acceptance increases once smokers experience the legislation and its benefits. In contrast, we assume that in countries with only partial smoking restrictions, initial concerns among smokers persist, possibly due to ongoing debates about proportionality and fairness of the regulations. This is reflected in our findings of low pre-legislation support levels and the only slight increase in support levels for smoking bans in drinking establishments in Germany and the Netherlands, where the partial smoking bans are especially deficient in bars and pubs due to exemptions and problems with compliance. 9, 25 Germany's smoke-free policy is even less effective than that of the Netherlands, 9,25 which might explain why German smokers had even lower odds of becoming supporters of a smoking ban in drinking establishments than Dutch smokers. Opposition among smokers generally seems to be more prevalent in the case of smoking bans in drinking establishments, which had the lowest pre-legislation support levels. This was also found in other studies. 13, 15 Possible explanations could be a stronger association of bars and pubs with (social) smoking compared to other types of hospitality venues, and tobacco industry efforts to preserve the ''last bastion of socially acceptable smoking''. 32 An alternative interpretation of the observed changes in support following the smoking bans would be that these changes were induced by campaigns and media reports related to the smoking bans. While campaigns were run prior to the implementation of the legislation in France and the Netherlands, there were no campaigns in Germany. However, the finding that frequency of visiting restaurants -and thus the frequency of being directly exposed to and affected by the smoking ban -seems to play a significant role in the transition to supporting smoking bans suggests that at least part of the effect is caused by the policy itself. A relevant mediator might be TSP harm awareness, which was a significant predictor of post-legislation support. As TSP-related health knowledge can be reinforced by media reports 33 and social marketing campaigns, 34 this could indeed be an important driving factor in the process of normative changes that occur after implementation of the legislation. However, we could not further examine the role of campaigns and media reports as detailed information about exposure among respondents was lacking.
Limitations of this study include differences in the timing of the surveys and the loss of nearly 30 % of respondents to follow-up. Because the smoke-free legislation was implemented at different dates in the examined countries, the pre-and post-legislation surveys were conducted at different times, and also the follow-up time and time between implementation of the legislation and postlegislation varied. As secular trends influence the level of policy support, the differences in timing of the survey might explain pre-legislation country-differences in levels of support, but the patterns of change should be largely unaffected by survey timing. In order to assess secular changes we used the UK (without Scotland) as a control country. Comparable baseline support rates implied that UK was an appropriate choice for this purpose. However, it is possible that with associated publicity around the enactment of the smoke-free legislation in Scotland, the secular increase in the rest of UK might have been an overestimate. This would make our estimate of the secular trend more conservative.
Loss to follow-up is a common problem in longitudinal studies and can lead to attrition bias. Non-responder analyses showed that smokers of younger age (OR = 0.985, 95% CI = 0.981-0.989), those with a pre-legislation intention to quit (1.15, 1.03-1.29) , and weekly visitors of drinking establishments (1.13, 1.01-1.27) or restaurants (1.27, 1.11-1.46) were somewhat more likely to be lost to follow-up. However, these odds ratios suggest only limited potential for bias in the results reported in table 2.
The relevance of the interviewing modes in the Dutch surveys was explored in sensitivity analyses running the GEE and the logistic regression models separately for CAWI-and CATI-respondents, which yielded consistent results (details not shown).
Finally, our findings were consistent with results from ITC studies from Ireland, UK, USA, Canada, and Australia, 7, 8, 15, 16 which is in line with a broad generalisability of our findings for Western industrial nations.
Our study of smokers from four EU-countries demonstrates that smoking bans have the potential to create and improve support once the policy is in place. This effect is stronger the more comprehensive the policy, but might not be valid for partial smoking bans with many exemptions, as these could be cause for ongoing debates about fairness and proportionality of the regulations. The findings imply that compliance problems that often occur with partial smoking bans might lessen with more comprehensive regulations and increasing support. Most importantly, policy-makers should not waver from implementing comprehensive smoke-free legislation because of low public acceptance rates, as it seems that despite potential controversy and resistance in the beginning, comprehensive regulations attract support from smokers once implemented.
Key points
This is the first longitudinal multi-country study to examine whether the comprehensiveness of national smoke-free policies moderates the effect of such policies on support for smoking bans among smokers. The comprehensive French smoking ban was associated with sharp increases in support for smoking bans in drinking establishments as well as in restaurants. The partial smoking bans in Germany and in the Netherlands only led to increases of support for smoking bans in restaurants, where the ban was more effectively implemented and more comprehensive than in drinking establishments. Our study suggests that smoke-free policies have the potential to create and improve support after their implementation, even when there is low pre-legislation support among smokers. The findings suggest that this effect is more pronounced with comprehensive smoking bans compared to partial smoking bans. Thus, despite their potential for controversy and resistance in the process of implementation, comprehensive smokefree legislation might be the most valid option for policymakers.
